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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink-jet head which it has - external electrode while each flows electrically mutually, is 
arranged near the piezoelectric device for give vibration to the pressure room which is open for free 
passage for the nozzle for ink regurgitation, and this piezoelectric device, is equipped with the substrate 
which has a circuit for a head drive, connects this substrate and said piezoelectric device by electric joint 
material, and is characterized by to infix this electric joint material between said substrates and said 
piezoelectric devices. 

[Claim 2] The ink jet head according to claim 1 characterized by said piezoelectric device consisting of a 
laminating piezoelectric device. 

[Claim 3] The ink jet head according to claim 2 characterized by said laminating piezoelectric device 
consisting of a laminating piezoelectric device of the shape of Kushigata which has two or more 
component elements. 

[Claim 4] The ink jet head according to claim 3 characterized by said external electrode consisting of 

two or more pairs of external electrodes which dissociate mutually, are arranged for every element and 

extend in a substrate side from the lateral portion of said laminating piezoelectric device. 

[Claim 5] It is the ink jet head of any 1 publication among claims 1-4 characterized by forming said 

circuit for a head drive in the anti-piezoelectric-device side of said substrate. 

[Claim 6] It is the ink jet head of any 1 publication among claims 1-5 characterized by infixing a 

reinforcement member between said piezoelectric devices and said substrates. 

[Claim 7] It is the ink jet head of any 1 publication among claims 1-6 characterized by said electric joint 
material consisting of a bump. 

[Claim 8] It is the ink jet head of any 1 publication among claims 1-6 characterized by said electric joint 
material consisting of anisotropy electric conduction film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet head used for the non-impact printer which 

prints by making ink inject from a nozzle. 

[0002] 

[Description of the Prior Art] In recent years, a variety of printers are used for various applications with 
development of office automation. These printers are classified into the impact print method which 
performs blow-printing by the printing method, and the non impact print method which performs non- 
hitting-like printing. Among these, with the low noise and high resolution, the printer of a non impact 
print method can be comparatively printed at a high speed, and is used broadly till today including an 
ink jet printer. 

[0003] Conventionally, the thing as shows the ink jet head of this kind of printer to drawing 5 is adopted. 
If it explains about such an ink jet head using this drawing, in this drawing, the ink jet head shown with 
a sign 51 is equipped with the laminating piezoelectric device 52 and the circuit board 53. 
[0004] The laminating piezoelectric device 52 has the internal electrode 54 and the external electrode 55 
through which each flows. Thereby, vibration is transmitted to the pressure room 57 which is open for 
free passage for the nozzle 56 for ink regurgitation through adhesives 58 and a diaphragm 59. In 
addition, the pressure room 57 is formed of the diaphragm 59 and the nozzle plate 60 grade. 
[0005] The circuit board 53 is connected to the laminating piezoelectric device 52 through the wire rods 
61 , such as a flexible printed circuit board or a wire. The connector 62 for the driver integrated circuit 
(not shown) for driving the laminating piezoelectric device 52 being formed, and connecting the 
laminating piezoelectric device 52 is mounted in the circuit board 53. Thereby, a driving signal is 
outputted to the laminating piezoelectric device 52 from the driver integrated circuit (not shown) of the 
circuit board 53. In addition, the electric conduction pattern (not shown) for connecting a connector 60 
and a driver integrated circuit (not shown) is formed in the circuit board 53. 

[0006] Thus, in the constituted ink jet head, if a driving signal is outputted from the driver integrated 
circuit (not shown) of the circuit board 53, the laminating piezoelectric device 52 will vibrate, this 
vibration will be transmitted to the pressure room 57 through a glue line 58 and a diaphragm 59, and ink 
will inject from a nozzle 56. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional ink jet head, when a wire rod 
61 was used for connection between the laminating piezoelectric device 52 and the circuit board 53, 
there was a problem that became easy to generate head malfunction and the dependability on quality fell 
by noise mixing. In connecting much the laminating piezoelectric devices 52 and the circuit boards 53 
especially for the formation of many nozzles, the number of a wire rod 61 increases and the incidence 
rate of head malfunction by noise mixing increases further. 

[0008] Furthermore, between the laminating piezoelectric device 52 and the circuit board 53, since 
distance is to some extent required, a characteristic impedance increases and the induced voltage to a 
driver integrated circuit increases. By this, the cross talk increase between driving signals, and a wave 
provincial accent and a ringing occur, and about [ becoming the cause of head malfunction ] and a driver 
integrated circuit may break. 

[0009] Moreover, the count of connection of a wire rod 61 increased so much, the connection 
workability of the laminating piezoelectric device 52 and the circuit board 53 worsened, and that the 
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number of a wire rod 61 increases also had the problem that the yield accompanying aggravation of this 
workability fell. Furthermore, since a wire rod 61 was what is used only for the electric connection 
between the circuit board 53 and the laminating piezoelectric device 52, the attachment component (not 
shown) was separately needed for mechanical connection, not only components mark but the activity 
man day increased, and there was un-arranging [ of having become about / making complicated 
connection with the laminating piezoelectric device 52 and the circuit board 53 / and cost quantity ]. In 
addition, according to the number of nozzles, the connection tooth space's having become large, and use 
of a wire rod 61 having un-arranged [ that the whole head is enlarged ]. 

[0010] In addition, the advanced technology is indicated by JP,9-2861 1 1,A as "the manufacture 
approach of an ink jet head." This is the approach of pouring in electroconductive glue from the through 
hole which was able to open the piezoelectric device on an ink head substrate, and the electrode on 
tabular wiring material in tabular wiring material, and joining. 

[001 1] That is, the conventional example of JP,9-2861 1 1,A is characterized by opening a through tube in 
a substrate. However, the through tube which can be opened in a glass fiber epoxy resin substrate is a 
limitation (0.2mm or more need of land gaps), when 0.3mm of apertures and 0.7mm of diameters of a 
land take into consideration mass-production nature and a cost side with a multilayer substrate with a 
monolayer substrate in 0.3mm of apertures, and 0.5mm of diameters of a land. 
[0012] For this reason, an inter-electrode pitch is needed 0.9mm or more with 0.7mm or more and a 
multilayer substrate with a monolayer substrate, and the highest is also obtained only for the resolution 
to 1 train 36dpi extent (at the time of monolayer substrate use the case of a multilayer substrate 28dpi). 
In order to make this into the ink jet head in which 600dpi printing is possible for example, with one 
pass, the piezoelectric-device train of 17 trains (in the case [ At the time of monolayer substrate use ] of 
a multilayer substrate 22 train) will be required at the maximum. Therefore, the miniaturization of the 
ink jet head of high resolution is impossible, and implementation of low-cost-izing is also difficult for it 
by increase of the member expense accompanying this in this method. 

[0013] This invention by having been made in view of such a situation and infixing electric joint 
material between the piezoelectric device for giving vibration to the pressure room which is open for 
free passage for the nozzle for ink regurgitation, and the substrate which has a circuit for a head drive 
While being able to raise the dependability and the yield on quality, cheap-izing of cost and the 
miniaturization of the whole head can be attained. It aims at offer of the ink jet head which can prevent 
generating of head malfunction, and destructive generating of a driver integrated circuit (circuit for a 
head drive). 
[0014] 

[Means for Solving the Problem] In order to attain said purpose, the ink jet head of this invention 
according to claim 1 The piezoelectric device for giving vibration to the pressure room which each has - 
external electrode while flowing electrically mutually, and it opens for free passage for the nozzle for 
ink regurgitation, It has the substrate which is arranged near this piezoelectric device and has a circuit 
for a head drive, this substrate and piezoelectric device are connected by electric joint material, and this 
electric joint material is considered as the configuration infixed between the substrate and the 
piezoelectric device. Therefore, electric and mechanical connection between a substrate and a 
piezoelectric device is made at once by the electric joint material which intervenes between a substrate 
and a piezoelectric device. 

[0015] Invention according to claim 2 is considered as the configuration which a piezoelectric device 
becomes from a laminating piezoelectric device in the ink jet head according to claim 1. Therefore, 
electric and mechanical connection between a substrate and a laminating piezoelectric device is made at 
once by the electric joint material which intervenes between a substrate and a laminating piezoelectric 
device. 

[001 6] Invention according to claim 3 is considered as the configuration which a laminating 
piezoelectric device becomes from the laminating piezoelectric device of the shape of Kushigata which 
has two or more component elements in the ink jet head according to claim 2. Therefore, electric and 
mechanical connection between a substrate and a laminating piezoelectric device is made at once by the 
electric joint material which intervenes between a substrate and a component element. 
[001 7] In the ink jet head according to claim 3, for every element, an external electrode dissociates 
mutually, and is arranged, and invention according to claim 4 is considered as the configuration which it 
becomes from two or more pairs of external electrodes which extend in a substrate side from the lateral 
portion of a laminating piezoelectric device. Therefore, electric and mechanical connection between a 
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substrate and an external electrode is made at once by the electric joint material which intervenes 
between a substrate and an external electrode. 

[001 8] Invention according to claim 5 is considered as the configuration by which the circuit for a head 
drive is formed in the anti-piezoelectric-device side of a substrate in the ink jet head of any 1 publication 
among claims 1-4. Therefore, the driving signal from the circuit for a head drive is outputted to a 
piezoelectric device through a substrate. 

[0019] Invention according to claim 6 is considered as the configuration which infixed the reinforcement 
member between the piezoelectric device and the substrate in the ink jet head of any 1 publication 
among claims 1-5. Therefore, the mechanical connection resilience of a piezoelectric device and a 
substrate becomes high by the reinforcement member. 

[0020] Invention according to claim 7 is considered as the configuration which electric joint material 
becomes from a bump in the ink jet head of any 1 publication among claims 1-6. Therefore, electric and 
mechanical connection between a substrate and a piezoelectric device is made at once by the bump who 
intervenes between a substrate and a piezoelectric device. 

[0021] Invention according to claim 8 is considered as the configuration which electric joint material 
becomes from the anisotropy electric conduction film in the ink jet head of any 1 publication among 
claims 1-6. Therefore, electric and mechanical connection between a substrate and a piezoelectric device 
is made at once with the anisotropy electric conduction film which intervenes between a substrate and a 
piezoelectric device. 
[0022] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, it explains about the operation 
gestalt of this invention. Drawing 1 is the sectional view showing the ink jet head concerning the first 
operation gestalt of this invention. In this drawing, the ink jet head shown with a sign 1 is equipped with 
the substrate 2, the piezoelectric device 3, and the pressurized container 4. 

[0023] A substrate 2 consists of a printed wired board, and is arranged near the piezoelectric device 3. 
Two or more electric conduction pattern 2a corresponding to an external electrode (after-mentioned) is 
formed in the piezoelectric-device side of a substrate 2, and the surface mount of the driver IC 5 for ink 
jet heads linked to electric conduction pattern 2a is carried out to the anti -piezoelectric-device side. A 
piezoelectric device 3 consists of a laminating piezoelectric device of five layers, and it has internal 
electrode 3a and external electrode 3b through which each flows electrically mutually. Thereby, 
vibration of a piezoelectric device 3 gives this vibration in a pressurized container 4. 
[0024] Internal electrode 3 a of a piezoelectric device 3 consists of six electrodes containing a common 
electrode, on the other hand, external electrode 3b consists of two electrodes linked to internal electrode 
3 a to which each corresponds, among these from the lateral portion of a piezoelectric device 3, each 
external electrode 3b extends and is arranged at the substrate side. And the piezoelectric device 3 is 
connected to the substrate 2 through the electric joint material 6. The electric joint material 6 consists of 
soldering paste, and is formed of screen-stencil etc. between electric conduction pattern 2a and external 
electrode 3b. 

[0025] The pressurized container 4 had diaphragm 4a and nozzle plate 4b, and has fixed through the glue 
line 7 to the piezoelectric device 3. Thereby, if a piezoelectric device 3 vibrates perpendicularly, this 
vibration will be transmitted to a pressurized container 4. Diaphragm 4a is arranged at the piezoelectric- 
device side. Thereby, vibration of diaphragm 4a produces pressure fluctuation in pressurized-container 
4a. 

[0026] Nozzle plate 4b has the nozzle 8 for ink regurgitation, and is arranged in the location which 
counters diaphragm 4a. Thereby, if pressure fluctuation arises in pressurized-container 4a, the ink in a 
pressurized container 4 will be breathed out out of pressurized-container 4a from a nozzle 8. In addition, 
between the substrate 2 and the piezoelectric device 3, the reinforcement member 9 which consists of 
insulating plastics is infixed. Thereby, the mechanical connection resilience of a substrate 2 and a 
piezoelectric device 3 becomes high. 

[0027] Thus, in the constituted ink jet head, since the electric joint material 6 intervenes between a 
substrate 2 and a piezoelectric device 3, compared with the case where a wire rod is used, generating of 
head malfunction by noise mixing can be controlled. In this case, even if it connects a substrate 2 and 
many piezoelectric devices 3 for the formation of many nozzles, the incidence rate of head malfunction 
by noise mixing is controlled. 

[0028] Moreover, in this operation gestalt, having made the electric joint material 6 intervene between a 
substrate 2 and a piezoelectric device 3 can decrease a characteristic impedance, and it can reduce the 
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induced voltage to a driver integrated circuit while being able to make the connection tooth space of a 
substrate 2 and a piezoelectric device 3 reduce. Furthermore, in this operation gestalt, since electric and 
mechanical connection between a substrate 2 and a piezoelectric device 3 can be made at once, the 
attachment component (not shown) conventionally needed for mechanical connection becomes 
unnecessary, and can reduce not only components mark but an activity man day. 

[0029] Next, it explains about the second operation gestalt of this invention using drawing 2 . Drawing 2 
is the decomposition perspective view showing the ink jet head concerning the second operation gestalt 
of this invention. In this drawing, the ink jet head shown with a sign 1 1 is equipped with the substrate 

12, the piezoelectric device 13, and the pressurized container (not shown). 

[0030] A substrate 12 consists of a printed wired board, and is arranged above the piezoelectric device 

13. Two or more electric conduction pattern 12a corresponding to an external electrode (after- 
mentioned) is formed in the piezoelectric-device side of a substrate 12, and the surface mount of the 
driver IC 1 5 for ink jet heads linked to electric conduction pattern 12a is carried out to the anti- 
piezoelectric-device side. Electric conduction pattern 12a is stuck on the piezoelectric-device side of a 
substrate 12 by printing etc., using Au etc. as a pattern ingredient. 

[0031] The piezoelectric device 13 is formed of the laminating piezoelectric device of the shape of 
Kushigata which has five components element 13A which each becomes from five layers. Each 
component element 13A of a piezoelectric device 13 has internal electrode 13a and external electrode 
13b through which each flows electrically mutually. Thereby, each component element 13A of a 
piezoelectric device 13 vibrates, and this vibration is given in each pressurized container (not shown). 
Internal electrode 13a consists of six electrodes which contain a common electrode for every element, 
and is infixed between two laminating sheets with which each adjoins mutually among the laminating 
sheets of a piezoelectric device (laminating piezoelectric device) 13. 

[0032] External electrode 13b consists of two electrodes linked to internal electrode 13a to which each 
corresponds, for example, is formed in the top face and side face of a piezoelectric device 13 by the 
method of etching after the printing burning method, the spatter by masking, or a whole surface spatter. 
In this case, formation of external electrode 13b is performed by [ as making each separate mutually for 
every element and turning to the substrate side of a piezoelectric device 13 ]. 

[0033] And the piezoelectric device 13 is connected to the substrate 12 through the electnc joint matenal 
16 using for example, the reflow method or thermocompression bonding. The electric joint matenal 16 
consists of bumps, such as solder, Au, or Cu, and is formed for example, by the reflow method on 
external electrode 1 3b or electric conduction pattern 12a. 

[0034] Moreover, formation of the electric joint material 16 applies reserve solder or flux to external 
electrode 13b, and is performed by using these viscosity. In addition, between the substrate 12 and the 
piezoelectric device 13, the reinforcement member (not shown) which consists for example, of 
insulating resin is infixed. Thereby, the mechanical connection resilience of a substrate 12 and a 
piezoelectric device 1 3 is raised. 

[0035] Thus, in the constituted ink jet head, like the first operation gestalt, while being able to control 
generating of head malfunction by noise mixing, the connection tooth space of a substrate 12 and a 
piezoelectric device 13 can be made to be able to reduce, and a characteristic impedance can be 
decreased, and the induced voltage to a driver integrated circuit can be reduced. 

[0036] Moreover, in this operation gestalt, since the attachment component (not shown) conventionally 
needed for mechanical connection becomes unnecessary, not only components mark but an activity man 
day is reducible. In addition, since it is fertilized to the ball diameter of 0.1mm on utilization level and a 
pattern with a width of face of 0. 1mm can be easily formed on a substrate still as usual when the bump 
(solder ball) of solder is used as electric joint material 1 6, it becomes possible to narrow an mter- 
electrode pitch to 0.2mm, and the resolution of 1 train 127dpi can be obtained. 
[0037] Therefore, in order to make this into the ink jet in which 600dpi printing is possible with one 
pass, the miniaturization of the ink jet head of high resolution becomes very easy that what is necessary 
is just to put the piezoelectric-device train of five trains in order. In connection with this, member 
expense is also reduced sharply, and further, since it is fairly cheap compared with electroconductive 
glue, a solder ball becomes easy [ the whole low-cost-izing ]. 

[0038] Next, it explains about the third operation gestalt of this invention using drawin g^ . Drawin g! is 
the sectional view showing the ink jet head concerning the third operation gestalt of this invention, in 
this drawing, the sign same about the same member as drawing j. is attached, and detailed explanation is 
omitted. In this drawing, the ink jet head shown with a sign 21 is equipped with the substrate 2, the 
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piezoelectric device 3, and the pressurized container 4 like the first operation gestalt. 
[0039] The electric joint material 26 is infixed by sticking by pressure or thermocompression bonding 
between external electrode 3b of a piezoelectric device 3, and electric conduction pattern 12a of a 
substrate 12. The anisotropy electric conduction film which embeds carbon fiber, a carbon grain, Au 
plating metal grain, electrical conductive gum, or a metal thin line into silicone rubber, and it makes it 
come to distribute is used for the electric joint material 26. 

[0040] Thus, while being able to control generating of head malfunction by receiving noise mixing like 
the first operation gestalt and the second operation gestalt, the connection tooth space of a substrate 2 
and a piezoelectric device 3 can be made to reduce in the constituted ink jet head. Moreover, in this 
operation gestalt, since the attachment component (not shown) conventionally needed for mechanical 
connection becomes unnecessary, it is the same as that of the first operation gestalt and the second 
operation gestalt that not only components mark but an activity man day is reducible. 
[0041] In addition, in this operation gestalt, although the example which mounts a single laminating 
piezoelectric device (Kushigata) in a substrate was explained, this invention is not limited to this, and as 
shown in drawing 4 , it can also carry out high density assembly of two or more laminating piezoelectric 
devices 31 to a substrate 32. Thereby, since many nozzle-ization can be realized, high-resolution-izing 
or multiple-color-izing on printing can be attained. 
[0042] 

[Effect of the Invention] As explained above, since a substrate and a piezoelectric device are connected 
by electric joint material and this electric joint material is infixed between the substrate and the 
piezoelectric device, according to this invention Even if it can control generating of head malfunction by 
noise mixing and connects a substrate and many piezoelectric devices for the formation of many nozzles, 
the incidence rate of head malfunction by noise mixing can be controlled, and the dependability on 
quality can be raised. 

[0043] Moreover, since the connection tooth space of a substrate and a piezoelectric device can be made 
to reduce, having made electric joint material intervene between a substrate and a piezoelectric device 
can attain the miniaturization of the whole head. Furthermore, since a characteristic impedance can be 
decreased and the induced voltage to the circuit for a head drive can be reduced by mediation of the 
electric joint material of a between [ a substrate and a piezoelectric device ], while being able to prevent 
the cross talk increase between driving signals, and generating of head malfunction by the wave 
provincial accent and the ringing, destructive generating of the circuit for a head drive can be prevented. 
[0044] Furthermore, since the attachment component conventionally needed for mechanical connection 
becomes unnecessary, not only components mark but an activity man day can be reduced, and cheap- 
ization of cost can be attained. In addition, since good connection workability can be acquired, it can 
raise the yield that the electric and mechanical connection between a substrate and a piezoelectric device 
can carry out at once. 

[Translation done.] 
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